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Introduction
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: Some local authorities requiring/encouraging
all-electric new construction

NY governor unveils plan to
electrify homes, achieve zero-
emissions construction
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s New homes almost always have enough Ny S
panel capacity, 200A typical
s How do we minimize the cost to electrify

existing homes???
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Panel Upgrade Costs

Contractor’s

Pricing Guide:
Residential Repair

& Remodeling
Costs

with RSMeans data
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mm) $1,954

Average range: $1,500 - $4,000

low  Average Cost High

(replace an existing panel with a new model with new housing)

Add ~$256600 for each new circuit
Add $300%$30,000 for service upgrades

Big increases in past couple of years (>20%)

- Material costs

Everyone is busy

New codes can require moving panel

Currently panel replacement + service upgrade is $6,000 in CA Bay Area
- Long wait for electricians and utility service

Currently driven by PV and EV additions
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Avoiding redecorating
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Potential Solutions

AAlternative paths in the National Electric Code

AUpdating codes and standards to better accommodate eSS
home electrification T
AWhat are actual coincident loads

AHow close are most homes to panel capacity and ability to ad@
loads /

AUnderstanding equipment limits

ALoad reductions/load control
APower Efficient Appliances
ACircuit Sharing
AEnergy storage

AFocus on large loads: Heating/Cooling, DHW, Clothes Drying,
Cooking, PV & EV
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NEC Options

NEC 220.87

AEXxisting loads based on metering data (15 minute)

ATotal load = (Metered Load) x 1.25 + New Load Panel Sizing Method
Improvements?
N EC 220 83 - Be_tte_r estimate load
. coincidence
AExisting loads as a bottoop summation of - Allow for load management,
connected loads with different treatment when circuit sharing, storage
adding HVAC technologies, etc.

ANo New HVAC: 8,000 watts + 40% of remaining
connected loads (including heating and cooling)

ANew HVAC: 8,000 watts + 40% of remaining
connected loads + max(heating, cooling)
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Comparison of load calculation options

Same house: Calculations using both 220.83(B) and 220.87

from Josie Gaillard

Load Calc per 220.83(B) Load Calc per 220.87
1000/0 1000/0
90% 90%
800/0 800/0
70% mEV 70%
e u HP Heat/Cool 60% '
uDryer m Available
50% .Range 500/0 .+25°/0 per 220.87
Historical Ma
i = Other Yo = Historical Max
m Pool Pump
30% m Baseload 30%
200/0 200/0
10% 100/0
0% 0%
Per NEC 220.83(B): no room left for HPVWH Per NEC 220.87: plenty of room for HPWH
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120% rule for PV

PV Amps = Busbar Rating x { Main Breaker rating
200A bus bar and 200A main breaker allows for 40A of PV

We can increase PV allowancedmcreasinghe main breaker rating
200A busbar and 175A main breaker allows for 65A of PV
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Available Capacity to Electrify

Electric Panel size and Utilized Capacity (amps)
per NEC 220.87 Optional Method; Source hea.com

Number of Panels: 475
Average panel size: 181 amps

Average utilization: 30%
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®m Remaining Capacity

m Used Capacity

Source:
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Available Capacity to Electrify

Count of Peak Power Levels in kW across 22,442 CA Homes An analysis from HEA of smart
meter data across 22,000 homes in

3,000 PG&E territory to identify peak
power usage (the single greatest
point use power draw from their

T 2,500 We don't know Electric Panel size. electrical panel) over a yearlong
9 period.
o
2 But... 98% have peak power <20 kW (<88 amps)
£ 2,000
x 86% are <12 kW (<50 amps)
= 48% are <7.2 kW (<30 amps)
< 1,500 -
© . e . Example data
5 l.e. Lots of unused capacity for electrification, point:p()ne home
5 1,000 WITHOUT a panel upgrade. had Peak Power
= level of 79 kW
o
5
3 500

0 - Source:

0 10 20 30 40 50 60 A omene

Maximum Amps over 12 months at 240 volts, using smart meter data 10
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Circuit Sharing Potential

15 minute data from 1300
homes from NEEA study

If high power devices share a
circuit how often would one
have to be switched off?
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